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157] ABSTRACT 

A system for exchanging digital dau among a plurality of 
hand-held computer devices. Digital signals arc written by a 
first hand-held device to a mini-cartridge thai mini -cartridge 
is intcr-opcrablc among a class of hand held devices, each of 
which is equipped with a mini-disk drive. A common digital 
data format is employed to further facilitate exchange of 
data between devices. 
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INTERCHANGEABLE CARTRIDGE DATA and that addresses ihc need for reduced size and intcr- 

STORACE SYSTEM FOR DEVICES changeability across a mullilude of computer products. 
PERFORMING DIVERSE FUNCTIONS 

SUMMARY OF THE INVENTION 

BACKGROUND OF Tilt INVENTION s In accordance wim ihc pre^nt invention a mini-cartridge 

Ihis invention relates to an interchangeable cartridge data is provided for mini drives in a plurality of hand- he Id 

storage system and mure particularly to a storage system in devices which generate signals representing different func- 

which a mini -cartridge is compatible with devices general- h'ons performed by different classes of the devices. For 

ing signals representing different funclioas and the mini- example, the devices include digital cameras, electronic 

cartridge is compatible, by use of a caddy, with a full size i0 bo»ks, global positioning systems, personal digital systems, 

drive which can transfer signals between that drive and a portable games and cellular phones. Each of these devices 

host computer. has a mini drive for writing signals and reading signals 

Microprocessors and supporting computer technologies representing the functions to and from a magnetic medium 

arc rapidly increasing in speed and computing power while mc mini-cartridge. In this way, signals representing the 

decreasing in cost and size. These factors have led to the 15 diverse functions performed by the different classes of 

broad application of microprocessors to an array of clcc- devices are recorded on Ihc mini -cartridge. The hand-held 

Ironic products, such as hand- he Id computers, digital devices incorporating the present invention provide and 

cameras, cellular phones and the like. All of these devices crcate a single meaas of capturing, moving and storing 

have, in effect, become computers with particular information across multiple products, 

application-specific attributes. For this new breed of com- 20 rh c mimorlridgc can be inserted into the mini drive of 

putcr products, enormous flexibility is gained by the ability otncr devices. For example, a reporter could snap a photo- 

to exchange data files and store computer software. 6 ra Ph w »th a digital camera having a mini drive of the 

A variety of proprietary storage devices have been used in P rcs cnl invention, use a mini drive to save and transport Ihc 

computer products. For example, hand-held computers have ima ^ c 10 a m ' ni drivc pipped cell phone and then transmit 

used integrated circuit memory cards ("memory cards") as 25 lhc inu 8 c lo a ncws bu 'cau, anywhere in the world, 

the primary information storage media. Memory cards The mini-cartridge from that cell phone can then be 

include memory storage elements, such as static random operated upon by a personal computer. Further by way of 

access memory (SRAM), or programmable and erasable example, the mini-cartridge can he inserted into a caddy 

non- volatile memory, such as "Hash" memory. Memory which accommodates the mini-cartridge to make it compat- 

cants each are typically the size of a conventional credit card ' D k w »th a full-size disk drive. The ZIP drive, marketed by 

and arc used in portable computers in place of hard disk Iomega Corporation, is typical of a full-size drive which can 

drives and floppy disk drives. Furthermore, memory cards rcatl tr »c mini -cartridge because the caddy, in which the 

enhance the significant advantages of the size, weight, and cartridge is inserted, makes it compatible with the full-size 

battery lifetime attributes of the portable computer and drive. 

increase portability of the storage media. However, because 1 Full-size drives, such as the ZIF drive, arc commonly 

of the limited memory density attainable in each memory included in personal computer systems. The (uU-ni/c drive 

card and the high cost of the specialized memory chips, makes the signals recorded on a mini -cartridge readable, 

using memory cards in hand-held computers imposes limi- These signals are transmitted through the input/output chan- 

lalious not encountered in less portable computers, which nel and interface to a host computer which operates on the 

typically use more power-consuming and heavier hard and signals in the same manner as any other magnetically 

lloppy disk drives as their primary storage media. recorded signals. 

Other of the.se computer products, such as (be digital As further example of the uses and advantages of the 

camera, have employed miniature video disks as the storage present invention, the mini-cartridge can be used in digital 

media. Fur example, U.S. Pal. No. 4,553,175 issued Nov. 12, 6$ cameras similar lo the way film is used in a traditional 

1985 to Ihumeister discloses a digital camera configured to camera, capturing up to 7(HS0 images on a single disk at a 

store information on a magnetic disk. In Haumcisier, a signal low cast per disk. Currently, consumers must pay hundreds 

processor receives signals representative of a picture from a of dollars for a Hash memory card holding the same number 

photo sensor 'lliost signals are recorded on a magnetic disk of images. 

for later processing. Unfortunately, the video disk storage < () llic mini drive and cartridge can be used lo quickly 

product provides limited storage capacity, l or Hut and other transfer a phone number list from a PDA to a cell phone or 

reasons (e.g.. power consumption and cost), Ihc video disk save a fax cm a minicartridge and use it in a cell phone* to 

has not been used in other computer products. As a result, transmit it wirclcssly. 

interchanging data from one of these digital cameras with Hand-held gaming devices equipped wit h mini drives can 

other computer products, such as a hand-held computer, is „ ahll be an ideal means of distributing games for hand-held 

no readily achieved. gjmmg JcWccs „ Jt>Wcf ^ ^ & an 

Miniature hard disk drives have also been suggested Tor .nihility of updating games via the Internet, saving the new 

use in portable computer products. For example, U.S. Fat. version on a mini -cartridge and then using it in a hand-held 

N(i. 5,409,314 issued Nov. 21, 1995 to Morehouse el al. game player. 

discloses a miniature hard drive for use in portable computer 0( , (IPS (global positioning systems) using a mini drive can 

applications. In Morehouse, a hard disk drive is described download maps from the Internet, or a local map on a 

that is approximately 5(1 mm in diameter. While addressing mini-cartridge can be purchased for use in a ISPS system 

many or the problems presented by storage requirements in while hiking or in a car equipped with a UPS device 

portable computers, the obvious problem of removability of A PDA (,»e.Mmal digital assistant) with a mini drive is an 

•he Moragc media « s.,11 present. b5 afrorcIabIc sloragc iMi%y fw ^ h||K am| ]y J] 

llius, Applicants have recognized that there is a long-felt held devices. They also serve as a high-capacity, affordable 

need for a storage media that has adequate storage capacity means lo save and move applications to/from a PC and PDA. 
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at ISSST M a Si?Kd £ T idC hi6h Cipid,y ,hal diveree Performed by different classes are 

PP ^ dmiS Uaims ' S d 'fi»f a ! can^w 12. a mini drive 2<M> for ihc portable game 13 

SHORT DUSCRIHION OF TUP hpawimpc JJT d ***J or ro A*Hmtop 14, a mini drive 20d 

uuu,niON OF THE DRAWINGS for Ihc cellular phone 15 and a mini drive 20* for the laptop 

The foregoing summary, » well as (he following detailed com P UU:r t 

description of the preferred embodiments, Ls better under- . mmi ' cartf Hlge 30 has a magnetic recording medium on 

stood when read in conjunction with the appended drawings 10 W . . Ibc SJtina,s fn>m lbc arc recorded, lhe mini- 

For the purpose of illustrating the invention, there is shown " rlfld e c 30 is compatible with the mini drives 20. Standard 

m the drawings embodiments that arc presently preferred it for mats maintain compatibility between devices. l n (he 

being understood, however, that the invention is not limited P^ fcrr< ^ embodiment, mini drives 20 have a PCMCIA type 

to the specific methods and instrumentalities disclosed In Wm rhl * for,n faclor is com f"only in portable 

the drawings: is personal computers. For example, this form factor could he 

HQ. I » a diagram of (he interchangeable minicartridge PCmSa tteTf^ ^ * 

of the present invention, including a plurality of devices nT~ n . form T acl r 0f L IS qUile Smal1 *° lhe mini drivc 

cachhavinuam^ fi^nS ^!^.^^^« 

the minicartridge to a full-size drivc of a host computer' * Zv,M r ."u"? n ) 1D, : dnVc 2 ? « "^'able into and 

in*" iA l , , . wmpuitr, 2r , removable from the device just as the PCMCIA mndim i« 

shu^r' 1 ?,T * ^ V ' CW " f ,h ° . mini -" rtrid 8 c ™*> ^ intertable into and removable PCMCIAriJ rf^ 

RC^s T' nBamie * ,fcmCdiUm: -'^kcon,p»t.r.Altcr„.«ively.thc5!ive2oS^ 

.k u .7 a bottom view of ihc mini-cartridge with Wlral «it° the device. In both cases, the device eenerates a 

me shutter retracted exposing the magnetic medium; digital function signal which is connected lo the magnetic 
FIG. 2C shows i top view of the magnetic medium; 35 hcads of ,hc drivc *» *»' the digital function signal can be 

110. 3A shows the mini-cartridge scaled in the mini disk wrillcn °" *e magnetic medium of the mini-cartridge 30. As 

drive will) ihc read/write heads retracted' ln cxlnn P lc . a digital function signal representing a picture 

HO. 3» shows the mini disk de without the mini- m^w 'J!?,'! ? k 1 rcco "'« 1 «• • mini-cartridge 

cartridge; 3 " ,1>,s dl B» al function signal can be read by other classes 

HO. 4A, I1G. 4ft HO. 4C and FIG. 41) sllll w the " IE™ *" 3 ° h lM M ° ° ,hcf 

SSSSfc' ° f ia<Crti " n tato ' "» <° •*»• 2A and 2li a mini -cartridge 30 in 

nr .■. ' .. .. accordance wilh ihc present invention is depicted. I1G 2A 

no 4b shows the m.n.<artndgc fully „ anS la.cd hori- presents an isometric top view of mini-cartriefce 30 and 
""•""»• disk ««*• i» ■» "levied, unseated * '™. 2Bpre.scnU,„ isomeric 

Mr- V * . •■ 30. Mini^artrUlge 30 is fabricated from, magnetic medium 

IK,. 41- shows the mim-carlridgc seated in operational 29 d«P»«d belwecn a top shell portion 41 and a bottom 

position in the mini disk drivc wilh the ads engaging the shc " P" rtil, » 34 Top shell portion 41 has four inlccrallv 

magnetic medium: formed pads 42, one at each comer. Hotiom shell portion 34 

MG. 5 shows (he top of the mini disk drive exterior- a " achcs lo P ^kM portion 41 within pads 42 and is (armed 

nr.. 6A shows lhe male camming surface and Ihc car- »T .1 *? Kti " l »"y ri B»l materially, such as sheet sleel. 

tridge lock fully seated into the female camming surface and k P " 41 and ,hc ,,, " ,l>n, sl,tl1 P° rtio ° 

the cartridge luck mating surface, respectively . ^'"^ SUch lhaI J P crturu *» is formed in one end of 

I Ki. 61) shows Ihc sled lab engagement wilh lhe eieel tab- T J^" ' ,8lVCS a ' C br,1U1^, " 

us.,:,- ^ - - £S " M ls r " r — £ 

,„ k b m»enqyc medium 29 whenever cartridge 30 is outside of a 

W.. 7H shows a lop perspeel ive view of ihc caddy with mini drive 20. As such, shutter 39 slides to a first position 

a min.-car ru.ge in.ser.ed; and M^^».^lm^m^J^S^^Z 
l it.. 8 shows lhe interface between Ihc full-size drive and 5 " 10 a sccond P° S M™ indicated by line A, closing Ihc aperture 

the host computer. and proleclmg magnelic media 29 from cui.lammalio,, all d 

'^HOWMJiWI- slot 64 and lodes shuiter 39 in p lace, rtus, in Ler^ ( ,vc 

l-l(i. I duiws a plurality of devices Itl-IS which senerile " , U " Cr3 ' '" ,hc ,"^ n (") P'«i"<)n. lhe latch 62 mast first be 

•signals represenling dillcrent functions performed by differ' Sm^TSm. * '™' ^ 59 

enl dim of the device*, l or example, the global position- T ! g corresponding pads 42 of Ihc top shell 

ing syslem lOcan generate signals represe.t.ing national ^''"l * \."* T,™ 1 !^ lock «'"<"•« 57 are also 

posmon. Islcclmnic book II. digital earner, 12, rtrsona „ ,,n, ^ ,n, ^^ l,, P !!hc,l ; i AdJ ' , '<'» i '»y. 'he lop shell portion 41 

.ligilal assisl.i„i (I'liA/l'almlop) 13. portable can ic 14 eel " ,hw,u « h . hnle »»"••* 1 "'inner mini-cartridge 30 while 

•ular phone .5. and laplop '^mpu.cr 16 c'aeh gen'erMe ( " 01 shown )- ^ ^ » «••" 

signals representing the funciion performed hy that panicu- „!' . ,• ° r j '" l,s,i ; l,l 1 , 1 a,, y ^ "»*>*»l thm Ihc material 

lar device. ' UNU| '<>rn» top shell portion 41, is allaehed lo lhe shell to 

In accordance will, „,c present invclioo. each of dXl . , „,e'S•|S"2ta, 1 d , 2li U,,, 29 -, aS * "' C 

dev,cc.s has a mini drive 2(1 for wriling ihc signals and shel , rl Lis u.r ' hc ' W,:C " " ,c 

reading ,he signals fmm a magnetic recording medium L . "r ,e J orl '.n " a "" WC " " 0il ™ MC * 
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ri j^ a f " ctI A c ™ u,um 29 w best described wilh reference to mini-cartridge 30 is inserted, sled 45 and cams 58 move to 

: I °Ti jr?S ncl,c medium 29 is substantially a proximate position indicated by line D. During cartridge 

s Si «^ nnl l^"" 11 ,* ™ d,u ™ 29 L \™ dc fr A ° m a 30 button 46 * P ushcd h Y a user and, as a 

•storing data in the form of magnetically readable and LTZw^ 

erasable signals. A circular hub 32 it attached to the medium * f r 7^ ?* lUOn * ?. c 

29 and provides the mechanism for connecting the magnetic IinC mdicatcd W C - As is described more fully below, this 

medium 29 lo the drive spindle. Hub 32 is stamped from a movcm ™» of cams 58 causes a mini-carlridgc 30 to ejeel 

single piece of ferrous material, MJch as sheet steel, forming 10 ['T ? Ac,dlt,ona » v ' as » described more fully 

circular lip 32a. Hub 32 and magnetic medium 29 are ca lL rid & e locks 56 arc fi «<* °° »>olh sides of the drive 

pcrmanenUy bonded together wilh a hot melt adhesive such ?!? ^ • , f re ascd l ° CIlgagc and Iock a miniHC8rtf id 6« 

as byncl adhesive resin manufactured by DuPont Corn 30 10 dnvc P ,atform 37 dunn 8 ^ cartridge insertion pro- 

HaS.3Aand3BslK>wam/nidrivc20with the top cover ^i^TJT^f^ * T*"* ^ ^ 58 '° 

removed. FIG. 3A shows the mini drive with a mini- 15 P r0Vldc 30 inserUon and ejection, 

cartridge 30 inserted and in an operating position in the A hcad P™ 1 *** lcvcr 52 pivotally mounted at its 

drive. FIG. 3B, by contrast, shows mini drive 20 without a proximate end to drive platform 37 and secures the read/ 

cartridge 30, revealing many of the internal drive compo- wn ! c hcads whcn 00 cartrid S c « in the drive 20. Pivot pin 

nenls. Toward the back portion of the drive, a voice coil 54 15 connccIcd 10 ^ proximate end of hcad protect lever 
actuator 40 is coupled lo drive platform 37. Actuator 40 has M 52 and ridcs in **** rclcasc sl °l 51 of load/eject sled 45. 

two arms 42<* and 42b that move linearly in the X axis Whcp no ^"dB* 5 30 is «n lhc ^ivc, hcad release slot 51 

direction in response to an electrical signal. A read/write a ! ,ows a *P™g 10 aclualc hcad protect lever 52 rearwardly 

hcad (not shown) is coupled lo the distal end of each arm via pivot pin M - As a result, arms 42 arc retracted. On lhc 

42fl, 42A>, Thus, when a mini-cartridge 30 is inserted into the , olllcr hand » whcn a cartridge 30 is inserted into drive 20, 

drive (as shown in FIG. 3A), the heads in conjunction with 25 hoad ' clcasc sl ° l 51 forccs hcad P rotccl ,cvcr 52 forward, 

arms 42<i, 42b move over the surface of magnetic medium releasing arms 42 and enabling them to move over medium 

29 reading and writing data. ^* 

lhc remaining internal components arc best described A cartridge eject lever 47 is pivotally mounted proxi- 

with reference to FIG. 3B. As shown, spindle 49 is disposed J0 matclv in die back of the drive platform 37 in from of 

toward the front of the drive platform 37 and is centered actuator 40. As is described more hilly below, lever 47 

about the width (i.e. the Y axis) of drive platform 37. As with provides two functions: Opening shutter 39 during cartridge 

many disk drive spindles, spindle 49 provides the rotational 5 ? insertion; and ejecting cartridge 30 during cartridge 

interface Iwtwccn the mini disk drive 20 and the magnetic ejection. 

medium 29. As such, spindle 49 has an alignment pin 49a 3S The insertion of a mini-cartridge 30 into mini drive 20 is 

that engages the center of hub 32, ensuring a consistent best described with reference lo FIGS. 4 A through 4F and 5. 

alignment of the medium 29 in the mini disk drive 20. Starling with FIG. 4A, a mini-cartridge 30 is outside of drive 

Addiliona lly, spindle 49 has a magnetic top surface 496 that 20 (with the cover and front panel removed for clarity) prior 

magnetically couples but) 32 to spindle 49. To derive its insertion. At that moment, cams 58 arc proximate to the 

rotational force, spindle 49 is lixcd lo the drive motor rotor 4(J position indicated by line C Head protect lever 52 has arms 

50. Puis as the motor (only rotor portion shown) provides 42 in a retracted position. Eject lever 47 is biased in a 

the rotational force to the motor rotor 50, spindle 49 also counter-clockwise position. And, sled 45 is locked into the 

rotates, causing inserted magnetic medium 29 to rotate. position proximate to line C, via eject lever lab 47 engaging 

Motor rotor 50 is magnetically coupled to the motor. ? Icd uh *\ a,, d spring loaded by sled spring 66 (best viewed 

which is a bushing type pancake motor. That is, motor rotor « 5 in 

50 can be removed from I lie motor merely by overcoming Referring now lo FIG. 413, as mini -cartridge 30 enters 

the magnetic force thai holds lhc motor rotor lo its associated drive 20, it rides along the lop of the forward set of male 

motor. Moreover, as slated above, mini-cartridge 30 is cams 58c, SHd. Front female cam openings 59a, S9b in 

magnetically coupled to spindle 49. As a result, removal of mini -cartridge 30 are sized and located such that they do not 

mini -cartridge 30 from the drive 20 could cause motor rotor 50 niatch-up with the first set of male cams 58c. SHd cneoun- 

50 lo lift from the motor before the mini-cartridge 30 ^rcd by lhc mini -cartridge 30. As a result, male cams 58c. 

decouples from spindle 49. Motor hold-down wings 48, 58c/ lift cartridge 30, ensuring that it enlcrs above and clears 

coupled to platform 37. prevent motor rotor decoupling. spindle 49 during mini -cartridge 30 insertion into drive 20. 

Accordingly, hold-down wings 48 overhang motor rolor 50. Referring next lo FIG 4C, as mini-carlridgc 30 enters 

Clearance is provided between lhc overhanging hold-down ss further into drive 20, nose 47n of eject lever 47 enlcrs shutter 

wings 48 and the motor rolor 50 lo allow motor rotor 50 lo slot 64 and contacts the mini -cart ridge shutler latch 62 M 

spin freely during normal operation. When a iriitn* cartridge mini-cartridge 30 is urged yet further into drive 20 eicet 

30 is ejected Irom drive 20, hold-down wings 48 will hold lever 47 pivots clockwise and moves shutler 39 away from 
motor rolor 50 while hub 32 separates from spindle 49. media aperture 60. exposing the magnetic medium 29 di.v 

A load/cjeel sled 45 is slidahly disposed on drive platform on P«sed within lhc mini -cartridge shell. Meanwhile, spring 43 

37 to facilitate cartridge loading and ejeclion in cooperation provides a couiilcr-cluckwisc bias 011 ejeel lever 47. 'Pius, 

with uthci diive components. Cams 58 arc attached to or, simultaneous lo eject lever 47 opening shutler 39, eject lever 

alternatively, integrally formed with, load/eject sled 45. 11k 47 is spring loaded. Additionally, as eject lever is rotated 

enliic sled 45. in tandem with cams 58. .slides on drive clockwise, eject lever lab 47a, which is integrally formed 

platform 37 in a direction substantially parallel to the X axis. <•< with eject lever 47, also begins to rotate clockwise 

Initially in a no-cartridge condition, sled 45 and cams 58 are FIG. 41) shows mini-cartridge 31) in the most forward 

in the proximate pos.hon indicated by the lino C. After a position in drive 20. At that moment, shutter 39 is fully open 
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and eject lever 47 is pivoied fully clockwise and loaded ATTACHMENT FOR HEAD LOAD/UNLOAD IN A 

spindle 49 and head prated lever 52 has not yct released the 1996 and U.S. Pat. No. 5,508,864 entitled "FLEXURES 

heads Ljccl lever lab 47a is now fully rotated clockwise, WHICH REDUCE FRICTION IN AN ACTUATOR FOR 

away from sled tab 53 (see FIG. 613 for best view of eject s DATA STORAGE DEVICE" by John Brums granted on 

lever tab 47* and sled lab 53 engagement). Apr 16, 1996 and in U.S. Applications Ser. No. 08/398,576 

FIG. 4E shows the release of sled 45 and forward move- f,,cd Mar< 3> 1995 cmi,icd "HEAD PARK MECHANISM IN 

ment of sled 45. After the eject lever lab 47a has moved £ DATASTORAGE DEVICE FOR PREVENTING ACCI- 

away from sled tab 53. 11)0 sled is free to move from a DEr f rA , L DAMAGE" by David Jones and U.S. patent 

position proximate to line C to a position proximate to line i° a PP |lcaUon Scr - No - 08/398.576 filed Mar. 3, 1995 entitled 

D. With the sled now free, spring 66 provides the bias to " Movab,e Internal Platform for a Disk Drive." These appli- 

movc sled 45 accordingly. As a result of the sled movement, calions »« incorporated herein by reference, 

cams 5« are moved lo the D position, providing proper Obviously, a mini-cartridge 30 and a rull-size cartridge 

alignment with corresponding cam openings 59 and head havc \ numncr of differences that prevent the mini -cartridge 

protect slot 51 moves forward engaging pin 54 and releasing 15 fron ? dircctlv operating in a full-size drive. Perhaps, the mast 

head protect lever 52. obvious of these differences is size. Mini -cartridge 30 has a 

FJG. 5 in conjunction with FIG. 4F, illustrates the final J^ Ch smal!cr . form facU,r lhan 8 full-size drive cartridge, 
mini-cartridge 30 loading step. Referring first to FIG 5 Whcrea «. a minicartridge is about \ W square and about 
cantilever springs 55 arc shown extending downwardly from uf^X ?" ddvC """^ Ls aboul 3 S W™ and 
drive cover 22. These cantilever springs 55 force mini- 20 , . ^ differences between the cartridges and the 
cartridge 30 down as cartridge 30 fully enters drive 20 S aU ° reqUirtt * da P' a,ion fo ™ Me a mini-cartridge 30 
However, cartriogc 30 is forced by cams 58 to a raised *° "P?" 1 * 10 a fulUsiM drivc - r ° r cample, the mini- 
position until cam openings 59 on the mini -cartridge 30 arc c ? r ™& miBtcs digjilly ***** <han the rotation rate of a full 
properly aligned with the matching male cams 58 on the sled ?' n • , carlnd « c 3267 r P ms Vcrsus 2 ^0 rpms for a 
45. At that moment, the cantilever springs 55 urge mini- 25 , , cartnd S c )- Cadd y 31, described more fully 
cartridge 30 downwardly onto male cams 58, as shown in r,, ^ aC f CpU * mim - varlnd « c 30 and it for use in a 
FIG. 4F. Substantially simultaneous to the cam engagement, „ T 

dnvc spindle 49 enters the corresponding circular lip 32a on Referring '° HGS. 7A and 7H, a presently preferred 
the minicartridge 30 and magnetically engages hub 32 embodiment of caddy 3 1 is presented. FIG. 7Ashows caddy 
According to an aspect of the invention wedae locks 56 30 31 Wlthoul f a mini - cartr idge 30, revealing the internal corn- 
engage ,he corresponding « ,° ""ft " ^ 78 ShOWS 31 WiUl * 
cartridge shell. HQ. 6A provides an expanded " cw <7L FIG T^afdv .l"^ ^ ^ 
interlocking of wedge S6b with cut-out 51b in cartridge 30 'd a ^n f£ 31 ?^ pns ?f 4 caddy body 70 for carrying 
Wedges 56 provide a ramped surface on their front side and r P g *? mni ™« nd & form fact0 ' <° d « TuII-size 
an acute angled surface on their ba* s'dls X * m mc <* anLsm 72 ' 74 » 76 ^ ^nsUtir^ 
surface, as indicated by the angle « is atut 80' " thJ P T'. ^ ^ ° f r ° lali ° n * lh ° mim '- 
pnaent embodiment. However, Lse silled "n the a t wHI °T f T °f rolat,0n ' 3 *P ind!c 78 ™i- 
rccogn.Ve that other angles «,«!d be S \trJo Tlf k' » " 

degrees while slill providing satisfactory resulLs l:icci lever , V V 7 K Sh * pcd and sizcd 10 substantially the 

47 (shown i„ FIG. 41*) applies a translation^ bias to car- J ° ? me dim ™ su ( ,ns ** * tulUlYC Zll> Cartridt;c and has s P ccial 

tridgc 30, urging cartridge 30 outwardly. As a result wcdiics V U ™ '° atU|>l 3 niin »-^rlridge 30. A depression 81 

56 in cooperation with eject lever 47 lock cartridge 30 into * ,n ^ l ° P ° rcadd y '^'X 70 - Impression SI has a 

place in drive 20. Mini-cartridge 30 is now ready for access ( rcclan « uI ( ar ""'Ipnnl for accepting a mini cartridge 30, and 

by the readAvrite heads " as a " ai b*wtU rectangular clcprcssicui 84 to provide space 

line, .he boHom of c. rt rid B e 30 lifLs above the lop of sp nd c „ V , T ""^r" 1 ' n,cd,U,n 

4» and the .op of wedges S6. Simul.aneousJ/^ iah SJ is fl m «*»«"'7V«. «"«•»!« power from .he 

also moved toward .he re« of Ihc drive once sled 45 has T » n f s P' n<Ue ll > »PWIe 7K for rolaling a 

moved ,o a posi.ion A. ,ha, mome,,,. spri,« 43 p v" Ite „ ? ? rt 'Th"'';^ J , L Main 8-^2 emula.es 

ejec. lever 47 a.un.erclockwLsc..simul.ancously ejeclin, .(« °° n n" h - Ub and 2 u "| ,e » l ° ,hc full ' sizc u "' vi: 

cartridge 30 and closing shutler 39 <Pmd C ' ^ m,,n B t,r 72 ll<,aL ' i . » *«« a full-size 

I,. „r,i.., i . .• i r . cartridge hub. and idju-sLs ils local ion In cimanc Ihc full-si7c 

In order ... provide forward compatibility |o Ihc host drive spindle. Ilws when ciddv 31 kiI * ■ , 

%z wars ^rrar. ^r-sra 
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magnetic coupling with the full-size drive spindle. As ihe and disk formaiicr 104 functions. The interface also includes 

full-size spindle rotates main gear 72, power is provided to a PHAEDRUS 105 which includes an 8032 micro controller 

the entire drive mechanism of caddy 31. 106, a IK Ram 107 and an ASIC 108. The ZIP interface 

Gears 74 and 76 translate power from main gear 72 to transfers data between the input/output channel of the ZIP 

spindle 78. Gears 74 and 76 arc rolalably coupled to caddy s drive a™ 1 SCSI devices such as the host computer, 

body 70 by conventional methods, such as metal or plastic Although a particular embodiment of (he invention has 

pins. Spindle 78 is fixed to spindle gear 76 such that when been shown and described, other embodiments and modifi- 

gcar 76 rotates, spindle 78 also rotates. Furthermore, the cations will occur to those of ordinary skill in the art which 

center axes of spindle 78 and spindle gear 76 are coincident, fall within the scope of the appended claims, 

ensuring that a stable axis of rotation is provided to a 1U What is claimed is: 

mini -cartridge 30 inserted into caddy 31. Spindle 78 is 1. An interchangeable cartridge data storage system corn- 
located within the caddy body 70 such that it engages prising: 

magnetic medium 29 (sec FIG. 7B) at the appropriate height a plurality of devices for generating signals representing 

and plane (i.c., on the same plane as media for a full-size different functions performed by different classes of 

drive). Furthermore, spindle 78 emulates the spindle of a 15 said devices: 

mini-drive 20 in engaging a mini -cartridge 30. That is, a mini-cartridge having a medium on which said signals 

spindle 78 magnetically couples with hub 32 of a mini- arc rccor( Jcd- and 

cartridge 30 inserted into caddy 31. M mjni driyc 6ty{m {qt wMqj , ^ ^ u ^ 

Dunng operation, main gear 72 rotates clockwise in reading said signals from said medium so that diverse 

accordance with the rotation of the full-size drive motor. functions performed by said different classes of said 

Obviously, spindle 78 must also rutalc clockwise so that devices can be interchangeably operated upon by said 

medium 29 rotates properly in the full-size drive. devices. 

Accordingly, intermediate gear 74, is coupled between gear 2. The data storage system recited in claim I further 

72 and gear 76. As gear 72 rotates clockwise, gear 74 rotates comprising; 

counterclockwise causing gear 76 and spindle 78 to also 25 , fu „ ^ llrjvc , uU mM dfivc anJ accom . 

rotate clockw.se. I'urtbcrmorc, as noted above, medium 29 m0U alin B a cartridge which is larger than said mini- 

of mini -cartridge 30 rotates within a mini drive 20 at Ihe cartridge- and 

same angular rotation as a full-size cartridge medium rotates , ' .. .. . . ... . .. , ,, . 

within a lull-sizc drive. Because of The obvious si/* mc ? as ^ ^apt.ng said min.-carlndge to said full size 

, ir . ... . .. 30 drive to make said devices forward compatible with 

differences, the angular rotation ol a mini-cartridge medium ' 1 f H * • H * 

29 translates to a rotational speed that is slightly faster than , "!?.! H , IZ ? . ^ , -i r 

.1 , , • . . r c „■ . ,. 7 3. llic data storage system recited in claim 2 further 

Ihe rotational speed of a full-size medium. When operating t> / 

in caddy 31, (he same proper rotation speed of a mini- om ^ r . ... 

cartridge 30 must be maintained. Accordingly, gear ratios of a **** computer, said full size drive having an interface 

72, 74, 76 must be selected such that the magnetic medium 35 fur transferring signals between sa.d Ml size drive and 

29 rotates at an angular velocity approximately equal to the ^ ^ *Josl computer. ^ 

angular velocity of full-size drive magnetic medium, or , 4 - ^ data ** or *£ c svslcm rcu(cd in dlim 2 whcrc M,d 

about twice the rotational speed. fu » *™ 0ri J accommodates a full size cartridge and 

. . . ■ r r.i i- wherein said full size cartridge has a recording medium on 

Addamnally. a pom. on .he circumference of .he medium 4(J whfch uU a |s >rc am| {f0m w| ,^ sajd sj |s 

29 tarthesl from the centroid of the main drive mechanism can ^ roduecd 

72 defines a forward-most point 82. The forward-most point * - ' . ' „ „„,„ m „ , ■ „. • „ « •„ • , 

i i* • o« i • i r i x • 5. I nc data storage system recited in claim 4 wherein said 

82 also lies on a center axis 80, which is defined by points ■ a • . • i r ■< 

... • i . V .i. . • . ' 1 . medium in said mini -cartridge and said medium in said full 

whcrc the vertical center axes ot the main drive mechanism R ^ ^^^j , c afc a il c xil>/o ma » elic disks 

72 and of the spindle 78 bisect the plane defined by the AC t r . L . . ". * s ' . . - r 

i- m -it. • H -t» • • .it ■ 4 5 6. Inc data storage system recited in claim 2 further 

medium 29. llic spindle 78 is located along the center axis .... *> j 

80 such that the forward -most point 82 of the mini cartridge comprising, ... 

medium 29 is coincident with a forward most point of a a caddy for accommodating said mini-cartridge to make it 

full-size medium of a standard, full-size disk cartridge. Such compatible with sa.d full size disk drive. 

location of the mini cartridge medium 29 enables the heads c , 7 ' n,c lfc, . u s,,,f;i « c T ,cn) rcC,Ud 111 cIaim 6 ' Whcrcin iuid 

of the full-si/x drive to properly engage the medium 29. 50 f uM *"» driv r c ,ias a s l limllc molor and whcrci » said ^ 

„, . ... ,., . , has means for translating the center ol rolalioas of said 

Ihuse skilled in the art will readily appreciate that many |||0|()r |l( , mwtt ^ ()f nMim of ^ 

mod i heat ions lo Ihe caddy are possih c within the scope of • . , ■ . 

/ . . . ! . . , mini-cartridge, 

the invention, ror example, a hell drive mechanism could t>c u , , . , . , . . . - . . 

... . • , , 8. itie data storage system recited in claim 7 wherein said 

used in place ol gears, or addition;)! uears could be used lo S s 1 1 i r i • . •* i i * i 

. ' «. . * .. .. ... " caddy has means for changing rotalum;il speed I rom a lower 

provide a more stable rotation. Accordingly, the caddy is not . , r • t r „ - ... . ,. , ... , 

I- ...... , ... , ' rotation speed of said full size cartridge tu a higher rotational 

limited to the single embodiment disclosed. ^ of ^ mini<artrit!&c 

Ihe ZIP drive 33 has an interface 24 lor translcrring 9. The data storage system recited in claim I wherein said 

signals between the lull size drive 33 and the host computer different classes of devices include digital cameras, elec- 

35. Hie interface 34 is shown in H<5. 8. go , flin j c | nKl k s , global positioning systems, personal digital 

l ; Wi. 8 shows the ZIP drive interface 26 between the read systems, portable games, cellular phones and digital cam- 
write channel lor Ihe disk (lower right side of diagram) and eras, 
the host computer (upper left side of diagram). It includes an 

Alt' chip 101 which performs the SCSI 102, the DMA 103. * • * • ♦ 
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